Pituitary adenylyl cyclase-activating polypeptide receptor re-sensitization induces plastic changes in the dopaminergic phenotype in the mature avian retina.
Pituitary Adenylyl Cyclase-Activating Polypeptide (PACAP) is a neuroactive peptide present in the avian retina where it activates adenylyl cyclase (AC) since early in development via PACAP receptors. The synthesis of cAMP in response to PACAP is observed since embryonic day 8/9 (E8/9). After E12, signaling via PACAP receptors desensitizes, reaching very low levels in the mature tissue. We show here that chronic administration of PACAP in vitro desensitizes PACAP-induced cAMP accumulation, while the administration of the PACAP antagonist (PACAP 6-38) re-sensitizes PACAP receptor/cyclase system in vitro and in vivo. Moreover, a twofold increase in the number of tyrosine hydroxylase positive (TH⁺) cells is observed after in vivo injection of PACAP6-38. NURR1, a transcription factor associated with the differentiation of dopaminergic cells in the CNS, is present in the chick retina in all developmental stages studied. The presence of NURR1 positive cells in the mature tissue far exceeds the number of TH⁺ cells, suggesting that these NURR1-positive cells might have the potential to express the dopaminergic phenotype. Our data show that if PACAP signaling is increased in mature retinas, plastic changes in dopaminergic phenotype can be achieved.